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KUPPUSAMY’S SOCIOECONOMIC STATUS SCALE
SCORECARD
(A) EDUCATION
Education Score
Professionals or Honours 7
Graduate or Postgarduate 6
Intermediate or Post High school diploma 5
High School Certificate 4
Middle School Certificate 3
Primary School or Literate 2
Illiterate 1
(B) OCCUPATION
Occupation Score
Profession 10
Semi Profession 6
Clerical, Shop owner, Farmer 5
Skilled Worker 4
Semiskilled worker 3
Unskilled worker 2
Unemployed 1
(C) FAMILY INCOME MONTHLY
Income per Month-
original
Score Income per Month-
modified (2007)
2000 and above 12 ≥19575
1000-1999 10 9788-19574
750-999 6 7323-9787
500-749 4 4894-7322
300-499 3 2936-4893
101-299 2 980-2935
100 and less 1 ≤ 979
SOCIOECONOMIC
CLASS
TOTAL SCORE
UPPER I                            26-29
MIDDLE Upper Middle II 16-25
Lower Middle III 11-15
LOWER Upper Lower IV 5-10
Lower V ≤5
ABBREVIATIONS
KEY TO MASTER CHART
M- Male
F- Female
SF- Simple febrile seizures
CF- Complex febrile seizures
RTI- Respiratory Tract Infection
UTI- Urinary Tract Infection
A –Absent
P- Present
MCV- Mean Corpuscular Volume
MCH- Mean Corpuscular Haemoglobin
OTHER ABBREVIATIONS
CNS- Central Nervous System
IDA - Iron Deficiency Anemia
Hb – Haemoglobin
MCV - Mean Corpuscular Volume
MCH- Mean Corpuscular Haemoglobin
FLVCR - feline leukaemia virus, subgroup C receptor.
HRI - heme-regulated eIF2a kinase
IRIDA - iron-refractory iron deficiency anemia
FEBSTAT – Emergency Management of  Febrile Status Epilepticus Study
MTS - Mesial temporal Sclerosis
CBC - complete blood count
MRI- Magnetic Resonance Imaging
EEG – Electro Encephlogram
GWAS - genome-wide association studies
NFHS- National Family Health Survey
1INTRODUCTION
Febrile seizures are seizures that occur between the age of 6 and 60
months with a temperature of 38°C (100.4°F) or higher, that are not the result
of central nervous system infection or any metabolic imbalance, and that
occur in the absence of a history of prior afebrile seizures1.
Febrile seizures are one of the common reasons for emergency room
visits in paediatric population affecting up to one in twenty children in
various parts of the world2. Though febrile seizures are commonly benign
it is a source of major family distress and anxiety.
A simple febrile seizure is a primary generalized, usually tonic-clonic
attack associated with fever, lasting for a maximum of 15 min, and not
recurrent within a 24-hr period1,3.
A complex febrile seizure is more prolonged (>15 min), is focal, and/or
reoccurs within 24 hr1,3. Febrile status epilepticus is a febrile seizure lasting
longer than 30 min. Some use the term simple febrile seizure plus for those
with recurrent febrile seizures within 24 hr3. Most patients with simple febrile
seizures have a very short postictal state and usually return to their baseline
normal behaviour and consciousness within minutes of the seizure.
Iron plays a critical role in the metabolism of several neurotransmitters,
and in low iron status, aldehyde oxidases and monoamine are reduced. In
addition, the expression of cytochrome C oxidase, a marker of neuronal
metabolic activity, is decreased in iron deficiency4,5.In developing countries,
2iron deficiency is one of the most prevalent nutritional problems6 especially
among infants aged between 6 and 24 months7,8. In developing countries 46–
66% of all children under 4 years of age are anaemic, with half of the
prevalence attributed to iron deficiency anaemia9.
Many studies have clearly demonstrated the effect of iron on
development, cognition, behaviour and neurophysiology, and especially on
brain metabolism, neurotransmitter function and myelination10. Iron-
deficiency anaemia is common during the second and third years of life and
has been variably associated with developmental and behavioural
impairments, hence it can influence motor and cognitive skills5,6. Because
iron is important for the function of various enzymes and neurotransmitters in
the central nervous system, low serum levels of ferritin may reduce the
seizure threshold11.
Several forms of evidences both in animal models and in
epidemiological studies led to the hypothesis that iron deficient state could
have a role in the onset of febrile seizures.
The relationship between iron deficient state and febrile convulsions
has been described in several studies with conflicting results. We have
conducted a study in Department of pediatrics, Tirunelveli medical college
hospital a tertiary care teaching hospital in southern Tamilnadu, to find the
association between the iron status and febrile seizures in children. This study
3was done to compare various parameters of iron status in children with febrile
seizures with children having febrile illness alone.
4AIM OF THE STUDY
To study the relationship between the iron status with febrile Seizures
in children.
OBJECTIVE OF THE STUDY
1. To study the various haematological parameters reflecting the iron
deficiency anemia in the children age group of 6 months to 5 years
presenting with febrile seizures
2. To find out the correlation between the iron deficiency anemia with the
febrile seizures.
5MATERIALS AND METHODS
STUDY CENTRE
Our study was conducted at Department of Paediatrics, Tirunelveli
Medical College Hospital, Tirunelveli, a tertiary care centre in southern
Tamilnadu.
STUDY GROUP
All cases of febrile seizures which include both simple febrile and
complex febrile seizures between the age group of 6 and 60 months.The
control group includes the children in the same age group with fever but
without seizures.
STUDY DESIGN
Case control study
STUDY PERIOD
18 months of from January 2016 to June 2017
SAMPLE SIZE
Cases include75 children presented with febrile seizures between the
age group of 6 months to 6 years. Control group includes 75 children
presenting with fever in the same age group without seizures.
COLLABORATING DEPARTMENT
Department of Biochemistry, Tirunelveli Medical College Hospital,
Tirunelveli.
6INCLUSION CRITERIA
 Aged between 6 months to 60 months
 Presenting with febrile seizures including both simple and complex
febrile seizures.
 Febrile seizures including both 1st episode and recurrent episodes
EXCLUSION CRITERIA
1. Any chronic systemic illness (Cardiac, Renal, Metabolic, Malignancy,
Rheumatological )
2. Neurodevelopmental delay
3. Previous afebrile seizures
4. Acute CNS infection
5. Children on iron therapy
ETHICAL APPROVAL AND INFORMED CONSENT:
Hospital ethics committee approved the study protocol. Informed
consent was obtained from the parents of the study subjects after explaining
to them in detail the nature of the study.
METHODOLOGY
Pre structured proforma  was used to record the information from the
individual. After getting the consent from the parents clinical data was
collected and entered in the proforma, include the age, sex, presenting
complaint type and duration of seizures, socioeconomic classes, comorbid
illness (RTI,GIT infection, UTI, skin infections, others).After history taking
7and clinical examination, blood samples were collected from the patients for
Hb, MCV, MCH, serum ferritin.
Iron deficiency anaemia had been considered as
 Haemoglobin (g/dL) <11.0 ,
 Mean corpuscular volume (μm3) <70,
 Serum ferritin (μg/L) <12, (in the presence of infection <30)
 MCH<25 pg/l
STATISTICAL ANALYSIS
Following statistical methods were employed in the present study.
1) CHI square test
2) Unpaired T Test
3) Kruskal Wallis Test
4) Regression analysis of variants
8REVIEW OF LITERATURE
FEBRILE SEIZURES
Febrile convulsions are the commonest form of  seizures presenting
among one in twenty children in the age group of 6 to 60 months. Previously
it was thought that febrile convulsions were having poor prognosis. But its
said now that most of  the febrile seizures are benign and does not lead to the
neurological sequelae in the later life. Only a small proportion of children
may go for the neurological sequelae in the later life.1
DEFINITIONS
The International League Against Epilepsy had defined the febrile
seizures as a seizure occurring in association with a febrile illness, in the
absence of a central nervous system infection or acute electrolyte imbalance
in children older than 1 month of age without prior afebrile seizures. The
National Institutes of Health  (NIH) Consensus Conference had defined the
febrile seizures as ILAE except that a febrile seizure as an event usually
occurring between 3 months and 5 years of age. The febrile illness must
include a body temperature of more than 38.3° C, although the increased
temperature may not occur until after the seizure. 2
CLASSIFICATION
Febrile seizures can be broadly classified as simple febrile seizures and
complex febrile seizures.
9Febrile seizures can be classified as either simple or complex. A simple
febrile seizure is isolated, brief, and generalized. Conversely, a complex
febrile seizure is focal, multiple (more than one seizure during the febrile
illness), or prolonged, lasting either more than 10  or 15 minutes. The child’s
prior neurological condition is not used as part of the classification criteria. 3
A simple febrile seizure is a primary generalized, usually tonic–clonic,
attack associated with fever, lasting for a maximum of 15 min, and not
recurrent within a 24-hr period.
A complex febrile seizure is more prolonged (>15 min), is focal,
and/or reoccurs within 24 hr. Febrile status epilepticus is a febrile seizure
lasting longer than 30 min. Some use the term simple febrile seizure plus for
those with recurrent febrile seizures within 24 hr. Most patients with simple
febrile seizures have a very short postictal state and usually return to their
baseline normal behavior and consciousness within minutes of the seizure.4
EPIDEMIOLOGY
Febrile seizures are the most common form of childhood seizures. The
peak incidence is at the age of approximately 18 months. In the United States
and Western Europe, they occur in 2% to 4% of all children. In Japan,
however, 9% to 10% of all children experience at least one febrile seizure,
and rates as high as 14% have been reported from the Mariana Islands in
Guam. Ninety percent of seizures occur within the first 3 years of life, 4%
before 6 months, and 6% after age 3 years. Approximately 50% appear during
10
the second year of life, with a peak incidence between age 18 and 24 months.
Children with longer febrile seizures have a younger median age at first
febrile seizure.4
Traditionally, it was thought that febrile seizures most commonly occur
as the first sign of a febrile illness. More recent studies, however, found that
only 21% of the children experienced their seizure either before or within 1
hour of the onset of the fever, whereas 57% had a seizure after 1 to 24 hours
of fever, and 22% experienced their febrile seizure more than 24 hours after
the onset of the fever. Some children are at increased risk of experiencing a fe
brile seizure. A case–control population- basedstudy (Bethune et al., 1993)
examined the risk factors for a first febrile seizure and found that the
following four factors were associated with an increased risk of febrile
seizures: a history of febrile seizures in a first-  or second- degree relative, a
neonatal nursery stay of more than 30 days, developmental delay, and
attendance at day care. Children with two of these factors had a 28% chance
of experiencing at least one febrile seizure. Another case–control study, using
febrile controls matched for age, site of routine pediatric care, and date of
visit, examined the issue of which children with a febrile illness were most
likely to experience a febrile seizure (Berg et al., 1995). On multivariate
analysis, significant independent risk factors were the height of the peak
temperature and a history of febrile seizures in an immediate relative.
Gastroenteritis as the underlying illness had a significant inverse (i.e.,
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protective) association with febrile seizures. Similar results on the importance
of the peak temperature were reported from a hospitalbased study. The
majority of febrile seizures are simple seizures. In a study of 428 children
with a first febrile seizure, 35% had at least one complex feature, including
focality in 16%, multiple seizures in 14%, and prolonged duration (longer
than 10 minutes) in 13%. Approximately 6% of children had at least two
complex features, and 1% had all three complex features. Of most concern
have been prolonged febrile seizures. In that study, 14% of the children had
seizures lasting longer than 10 minutes; 9%, longer than 15 minutes; and 5%,
longer than 30 minutes, or febrile status epilepticus. Although febrile status
epilepticus accounts for only 5% of febrile seizures, it accounts for
approximately 25% of all cases of childhood status epilepticus, and for more
than two thirds of cases of status epilepticus in the second year of life. The
distribution of first febrile seizure duration can be described using a
twopopulation model, one with short seizure duration and the other with long
seizure duration, with the cutoff at approximately 10 minutes (Hesdorffer et
al., 2011). This suggests that a 10- minute criterion, rather than 15 minutes, is
more appropriate for the definition of a complex febrile seizure.5
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RISK FACTORS FOR FIRST FEBRILE SEIZURES
Two studies have examined risk factors associated with experiencing a
febrile seizure . In a 1993 case control population-based study, four factors
were associated with an increased risk of febrile seizures:
(1) a first- or second-degree relative with a history of febrile seizures,
(2) a neonatal nursery stay of  more than 30 days,
(3) developmental delay, or
(4) attendance at day care.
There was a 28% chance of experiencing at least one febrile seizure for
children with two of these factors 6.
A second case control study examined the issue of which children with
a febrile illness were most likely to experience a febrile seizure, using febrile
controls matched for age, site of routine pediatric care, and date of visit.
Significant independent risk factors, on a multivariable analysis, were the
peak temperature and a history of febrile seizures in a first- or higher-degree
relative. Gastroenteritis as the underlying illness appeared to have a
significant inverse (i.e., protective) association with febrile seizures.7
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The following table describes the various conditions those are
contributing for developing febrile seizures
RISK FACTORS TO FEBRILE SEIZURES
IN POPULATION
 First- or second-degree relative with history of FS
 Neonatal nursery stay of  more than 30 days
 Developmental delay
 Attendance at day care
 2 of these factors can lead to 28% chance of at least 1 FS
In children with febrile seizures
 First- or second-degree relative with history of FS
 High peak temperature
RISK FACTORS FOR RECURRENT FEBRILE SEIZURES
Overall, approximately one-third of children with a first febrile seizure
will experience a recurrence; 10% will have three or more febrile seizures7.
An assessment of various factors potentially associated with the recurrence of
febrile seizures is shown in Table 19-2. The most consistent risk factors
reported are a family history of febrile seizures and onset of first febrile
seizure at 18 months of age8-14. This relationship is not due to a greater
tendency to experience seizures with each specific illness, but rather to the
longer period during which a child with a younger age of onset will be in the
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age group at risk for febrile seizures 15-17. Two other definite risk factors for
recurrence of febrile seizures are peak temperature and the duration of the
fever prior to the seizure. In general, the higher the peak temperature, the
lower the chance of recurrence. In one study, those with peak temperatures of
101°F (38.3°C) had a 42% recurrence risk at one year, compared with 29%
for those with peak temperature of 103°F (39.4°C) and only 12% for those
with a peak temperature 105°F (40.6°C). Note that the risk factor is the peak
temperature during the illness, not the temperature at the time of the seizure
or at the time of presentation to the emergency department. The other risk
factor related to the acute illness is duration of recognized fever, with a
shorter duration of recognized fever associated with a higher risk of
recurrence. The recurrence risk at one year was 46% for those with a febrile
seizure within an hour of recognized onset of fever, compared with 25% for
those with prior fever lasting 1 to 24 hours, and 15% for those having more
than 24 hours of recognized fever prior to the febrile seizure. Children with
multiple risk factors have the highest risk of recurrence. A child with two or
more risk factors has a greater than 30% recurrence risk at 2 years; a child
with three or more risk factors has a greater than 60% recurrence risk. In
contrast, the 2-year recurrence risk is less than 15% for a child with no risk
factors (e.g., older than 18 months with no family history of febrile seizures,
who experiences a first febrile seizure associated with a peak temperature of
40°C [104°F] after a recognized fever of more than one hour) . A recurrent
15
febrile seizure is also more likely to be prolonged if the initial febrile seizure
was prolonged 18. The relationship between a family history of unprovoked
seizures or epilepsy and the overall risk of febrile seizure recurrence appears
to be doubtful. Some studies report a modest increase in the risk of febrile
seizure recurrence in children with a family history of unprovoked seizures,
but a large study in Rochester, Minnesota, found no difference in recurrence
risk between children with a family history of epilepsy (25%) and those with
no such family history (23%). Other studies have found equivocal results. The
presence of a neurodevelopmental abnormality in the child, or a history of
complex febrile seizures, have not been shown to be significantly associated
with an increased risk of subsequent febrile seizures. Ethnicity and sex have
also not been associated with a clear increased risk of recurrent febrile
seizures
Risk factors for recurrent febrile seizures
Major
 Age <1 yr
 Duration of fever <24 hr
 Fever 38-39°C (100.4-102.2°F)
Minor
 Family history of febrile seizures
 Family history of epilepsy
 Complex febrile seizure
 Daycare
 Male gender
 Lower serum sodium at time of presentation
16
RISK FACTORS FOR SUBSEQUENT EPILEPSY
Following a single simple febrile seizure, the risk of developing
epilepsy is not substantially different from the risk in the general population19
Data from five large cohorts of children with febrile seizures indicate
that 2% to 10% of children who have febrile seizures will subsequently
develop epilepsy.20 In each of these five large studies, the occurrence of a
family history of epilepsy and the occurrence of a complex febrile seizure
were associated with an increased risk of subsequent epilepsy . The
occurrence of multiple febrile seizures was associated with a slight, but
statistically significant, increased risk of subsequent epilepsy in two studies.
One study found that children with a febrile seizure that occurred within one
hour of a recognized fever (i.e., at onset) had a higher risk for subsequent
epilepsy than those children with a febrile seizure associated with longer
fever duration . Two studies have found that very prolonged febrile seizures
(i.e., febrile status epilepticus) were associated with an increased risk of
subsequent epilepsy above that of a complex febrile seizure that was less
prolonged.
The number of complex features in a febrile seizure may possibly
affect the risk of recurrence. Although one study found that patients with two
complex features (e.g., prolonged and focal) had further increased risk of
subsequent epilepsy , another study did not detect this association . A family
history of febrile seizures, age at first febrile seizure, and the height of fever
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at first seizure are not associated with a differential risk of developing
epilepsy . The only common risk factor for both recurrent febrile seizures and
for subsequent epilepsy was duration of fever prior to the febrile seizure20;
this may be a marker for overall seizure susceptibility.
In general, the types of epilepsy that occur in children with prior febrile
seizures are varied and are not very different from those that occur in children
without such a history. Febrile seizures can also be the initial manifestation of
specific epilepsy syndromes, such as severe myoclonic epilepsy of infancy 21.
It is controversial whether febrile seizures are simply an age-specific
marker of future seizure susceptibility or have a causal relationship with the
subsequent epilepsy 22,23. Two factors support the former, and not the latter,
interpretation. There is not an increased incidence of epilepsy in populations
with a high cumulative incidence of febrile seizures (e.g., 10% in Tokyo,
Japan). Secondly, no evidence exists that treatment of febrile seizures alters
the risk of subsequent epilepsy. However, newer data suggest that, while in
most cases the link is not causal, there is a causal link between very
prolonged febrile seizures, or febrile status epilepticus, and subsequent
hippocampal injury, mesial temporal sclerosis, and temporal lobe epilepsy
.
24,25
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RISK FACTORS FOR DEVELOPING EPILEPSY
RISK FACTOR RISK FOR SUBSEQUENT EPILEPSY
 Simple febrile seizure
 Recurrent febrile seizures
 Complex febrile seizures (more
than 15 min duration or recurrent
within 24 hr)
 Fever <1 hr before febrile seizure
 Family history of epilepsy
 Complex febrile seizures (focal)
 Neurodevelopmental
abnormalities
1%
4%
6%
11%
18%
29%
33%
IRON DEFICIENCY AND FEBRILE SEIZURES
In developing countries, around 60-75% of children are affected by
iron deficiency anaemia. They are more prone for developing various
complications. Iron is a very important microelement which plays a major
role in the various body functions. It is needed for the metabolism for
numerous neurotransmitters. Iron is functioning as cofactors for various
enzymatic reactions. Cytochrome oxidases, monoamine oxidases and
aldehyde oxidases plays crucial role for the formation and function of the
neurons. In iron deficiency state, there will be a defect in the formation and
19
function of myelin and leads to the deficiency of various neurotransmitters
essential for the functioning of neurons. Thus iron deficiency anaemia lowers
the threshold of seizures and also increases the risk for developing
neurodevelopmental delay, cognitive impairment and behavioural
abnormalities.
NORMAL IRON PHYSIOLOGY
Iron endowment varies with age and sex. Full-term infants begin life
with approximately 75 mg/kg body weight of iron, primarily acquired from
their mothers during the third trimester of gestation. These abundant stores
are rapidly depleted over the first few months of life, and most young
children have tenuous iron balance, as their intake must keep pace with rapid
growth. Requirements decrease after adolescence, and men have a small
gradual increase in iron stores throughout life. The body iron content of
normal adult men is 50 mg/kg body weight or greater.
Most of the body iron is found in heme-containing oxygen transport
and storage proteins, including hemoglobin and myoglobin. Smaller amounts
are incorporated into enzymes with active sites containing heme or iron–
sulfur clusters, including enzymes of electron transport chain, peroxidases,
catalases, and ribonucleotide reductase. Most non heme iron is stored as
ferritin or hemosiderin in macrophages and hepatocytes. Only a tiny fraction
of iron (∼0.1%) is in transit in the plasma, bound to the carrier protein,
transferrin.26
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Iron balance
Iron is not actively excreted from the body; it is eliminated only
through the loss of epithelial cells from the gastrointestinal tract, epidermal
cells of the skin, and, in menstruating women, red blood cells. On the basis of
long-term studies of body iron turnover, the total average daily loss of iron
has been estimated at ∼1 to 2 mg in normal adult men and nonmenstruating
women. Although iron is a physiologic component of sweat, only a tiny
amount of iron (22.5 mg/L) is lost by this route. Urinary iron excretion
amounts to <0.05 mg/day and is largely accounted for by sloughed cells.
Menstruating women lose an additional, highly variable amount over each
menstrual cycle, from 0.006 (average) to more than 0.025 mg/kg/day.27
These iron losses are normally balanced by an equivalent amount of
iron absorbed from the diet (1 to 2 mg/day). The bioavailability of iron in the
U.S. diet has been estimated to be ∼16.6%, but only a fraction of dietary iron
is absorbed and the amount of bioavailable iron is lower in many parts of the
world. Fractional absorption of dietary iron can increase up to three- to
fivefold (3 to 5 mg/day) if iron stores are depleted. Thus, iron balance is
primarily, if not exclusively, achieved by control of absorption rather than by
control of excretion.
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Absorption of iron
Iron is absorbed in the duodenum, and humans and other omnivorous
mammals have at least two distinct pathways for iron absorption: one for
uptake of heme iron and another for ferrous (Fe2+) iron. Heme iron is derived
from hemoglobin, myoglobin, and other heme proteins in foods of animal
origin, representing approximately 10% to 15% of iron content in the typical
Western diet,28 although heme-derived iron accounts for 2/3 of absorbed iron
in meat-eating humans. Exposure to acid and proteases present in gastric
juices frees the heme from its apoprotein.
Heme is taken up by mucosal cells, but the specific receptor is still
unknown.29 Once heme iron has entered the cell, the porphyrin ring is
enzymatically cleaved by heme oxygenase. The liberated iron then probably
follows the same pathways as those used by nonheme iron. A small
proportion of the heme iron may pass into the plasma intact via heme exporter
protein FLVCR (feline leukemia virus, subgroup C receptor), which transfers
heme onto a heme-binding protein, hemopexin. Absorption of heme iron is
relatively unaffected by the overall composition of the diet. Dietary nonheme
iron is largely in the form of ferric hydroxide or loosely bound to organic
molecules such as phytates, oxalate, sugars, citrate, lactate, and amino acids.
Low gastric pH is thought be important for the solubility of inorganic iron.
Dietary constituents may also have profound effects on the absorption of
nonheme iron, making the bioavailability of food iron highly variable.
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Ascorbate, animal tissues, keto sugars, organic acids, and amino acids
enhance inorganic iron absorption, whereas phytates, polyphenols, and
calcium inhibit it. Depending on various combinations of enhancing and
inhibitory factors, dietary iron assimilation can vary as much as tenfold
Pathogenesis of iron deficiency
Although its handling is frequently termed “iron metabolism”, iron
itself is not metabolized; iron disorders are of iron balance or distribution.
Iron deficiency anemia, hemochromatosis, and the anemia of chronic
disease/inflammation are each examples of this principle.
Three pathogenic factors are implicated in the anemia of iron
deficiency. First, hemoglobin synthesis is impaired as a consequence of
reduced iron supply. Second, there is a generalized defect in cellular
proliferation. Third, survival of erythroid precursors and erythrocytes is
reduced, particularly when the anemia is severe. When transferrin saturation
falls below ∼15%, the supply of iron to the marrow is inadequate to meet
basal requirements for hemoglobin production (generally ∼25 mg of iron
daily in average adults). As a result, the amount of free erythrocyte
protoporphyrin
increases, reflecting the excess of protoporphyrin over iron in heme
synthesis. Globin protein synthesis is reduced and each cell that is produced
contains less hemoglobin, resulting in microcytosis and hypochromia. This is
the normal adaptive response to iron deficiency in humans and mice. If globin
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synthesis was not decreased in heme deficiency, misfolding and precipitation
of excess globin chains would lead to apoptosis. Globin synthesis is
controlled by heme availability at both the transcriptional and translational
levels. Heme regulates globin gene expression by its ability to bind a
transcription suppressor Bach1. When heme is deficient, Bach1 associates
with small Maf proteins (sMafs) and causes transcriptional repression of
globin genes.30 When heme is abundant, heme binding to Bach1 causes its
dissociation from sMafs and Bach1 degradation, permitting sMAs interaction
with transcriptional activators to increase expression of globin genes.
On the translational level, heme regulates globin synthesis by binding
to and controlling the activity of heme-regulated eIF2a kinase (HRI).31 HRI
functions by phosphorylating the a subunit of a key regulatory translation
initiation factor eIF2 and preventing its participation in the initiation of
translation. With high intracellular heme concentrations, heme binds to HRI
and renders it inactive, but in heme deficiency, heme dissociates from HRI,
and the kinase is activated by autophosphorylation.
HRI then phosphorylates eIF2a, preventing the recycling of eIF2 for
another round of protein synthesis initiation, resulting in reduced globin
protein synthesis and preventing formation of toxic globin precipitates in the
absence of heme. In Hri−/− mice, the adaptive hypochromic and microcytic
response to iron deficiency was absent.32 Iron deficiency and consequently
decreased heme levels instead resulted in aggregation of globins within the
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erythrocytes and their precursors, causing increased apoptosis of erythroid
precursors in the bone marrow and spleen, and accelerated destruction of
mature RBCs that were hyperchromic and normocytic.
Cellular proliferation is also restricted in iron deficiency, and red blood
cell numbers fall. Although there is relative erythroid hyperplasia in the bone
marrow, both the degree of erythroid hyperplasia and the reticulocyte count
are low for the degree of anemia. There is a significant component of
“ineffective erythropoiesis” in iron deficiency, and a proportion of immature
erythroid cells in iron-deficient subjects are so defective that they are rapidly
destroyed. Their iron is reused within the bone marrow, making the
interpretation of ferrokinetic studies more complicated. In iron deficiency,
survival of circulating erythrocytes is normal or somewhat shortened. Cross-
transfusion studies indicate that the shortened survival results from an
intracorpuscular defect. There is a strong correlation between the degree to
which red cell survival is shortened and the proportion of morphologically
abnormal cells on blood smear. The principal site of destruction is the spleen.
The reduced erythrocyte viability is associated with decreased membrane
deformability.
This abnormality appears to result from oxidative damage to the
membrane. Other iron-containing proteins are also reduced in iron deficiency,
and some of these may be responsible for clinical and pathologic
manifestations. It is suggested that many of the enzymes are depleted in
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proportion to the degree of anemia. Among the iron proteins reduced in iron
deficiency are cytochrome c,cytochrome oxidase, a-glycerophosphate
oxidase, muscle myoglobin, succinic dehydrogenase, and aconitase.33
In iron-deficient rats, impaired exercise performance correlated with
reduced levels of a-glycerophosphate oxidase in muscle. As a result,
glycolysis was impaired, which led to lactic acidosis and, in turn, adversely
affected work performance. Lactic acidosis was also noted in a patient with
severe iron deficiency anemia. Levels of catecholamines are increased in the
blood and urine of iron-deficient patients and animals. The increase is
explained in part by decreased tissue levels of monoamine oxidase.
Conceivably, a disturbance in catecholamine metabolism may contribute to
the behavioral disturbances seen in iron-deficient children.34 As described
later, there are several characteristic epithelial changes in iron deficiency.
The pathogenesis of these abnormalities is not understood, but it is
reasonable to assume that deficiencies in tissue iron enzymes are at fault.
Genetic forms of iron deficiency anaemia
Several forms of genetic iron deficiency anemia are associated with
hypochromic microcytic anemia and iron overload outside of the erythron.
These are caused by autosomal recessive mutations in several genes and are
exceedingly rare. DMT1 (SLC11A2) encodes an iron transporter involved in
dietary iron absorption and iron transfer from Tf/TfR endosomes into the
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cytosol of erythroid precursors. Glutaredoxin 5 (GLRX5) is an enzyme
involved in mitochondrial iron–sulfur cluster biogenesis.
The human patients carrying these mutations have similar blood films
and erythrocyte abnormalities, but also have hepatic iron overload that is not
fully explained by their transfusion histories. Deficiency of serum transferrin,
called hypotransferrinemia or atransferrinemia, is due to mutations in the
transferrin gene itself. This interrupts iron delivery to erythroid precursors,
triggering an increase in intestinal iron absorption and consequent tissue iron
deposition.
Deficiency of another major plasma protein, ceruloplasmin, also causes
mild iron deficiency anemia associated with iron accumulation in the liver
and brain.36 Iron deficiency results from lack of ferroxidase activity needed to
mobilize iron from storage. Some patients have congenital, iron-refractory
iron deficiency anemia (IRIDA) without iron overload. The disease is caused
by recessive mutations in the Tmprss6 gene, which encodes serine protease
matriptase-2. This gene is mutated in a novel mouse mutant, Mask. In
addition to a hair pattern that led to the strain name, Mask mice have severe
iron deficiency anemia attributable to elevated hepcidin expression.
Matriptase-2 is highly expressed in the liver, and acts by cleaving
hemojuvelin, a BMP pathway coreceptor and a key regulator of hepcidin
expression. Measurement of serum hepcidin concentrations in IRIDA patients
confirmed that hepcidin levels were much higher than would be expected for
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the degree of iron deficiency and anemia, where hepcidin is usually
undetectable.
How TMPRSS6 expression or activity is regulated is still unknown.
Further studies will be needed to evaluate the possibility that less severe or
heterozygous mutations increase susceptibility to common, acquired iron
deficiency anemia. In genome-wide association studies (GWAS), common
variants of TMPRSS6 were associated with alterations in hemoglobin levels,
serum or erythrocyte volume,37 suggesting that TMPRSS6 has a critical role
in maintenance of iron homeostasis and normal erythropoiesis.
Diet in iron deficiency
The total amount of iron in the diet roughly correlates with caloric
content; in the United States, the average diet contains ∼6 mg of iron per
1,000 kcal. The early stages of human evolution were characterized by
hunter–gatherer food patterns and by diets rich in meat. In evolutionary terms,
agriculture is a recent development to which humans have not fully adapted.
Thus, individuals whose diets are rich in meat, a source of heme iron, usually
absorb more iron from their diets than those who subsist on grains and
vegetables. The increased prevalence of iron deficiency among the
economically deprived and people in developing countries is explained in part
by the fact that heme iron is less abundant in their diets.
Because many factors influence the bioavailability of iron, it is difficult
to make recommendations about the optimal amount of iron in the diet. In the
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usual mixed diets of Western countries, adult men should consume 5 to 10
mg/day, and adult women should consume 7 to 20 mg/day.38Because women
are usually smaller and consume less food than men, and because their
requirements are greater, their daily iron intake may be marginal. Iron
deficiency is rarely seen in American men as a result of diet alone.
Exceptions to this rule are sufficiently unusual to justify case reports.
In many countries, foods are fortified to compensate for the insufficient
amounts of iron in the diet.39 Selection of the food to fortify and the iron
compound to use in fortification requires consideration of a number of
factors. The iron salt should be absorbable but should not affect appearance,
taste, or shelf life. The salt must be chosen with consideration of the food to
be fortified, and that choice must be individualized to the target population. In
Western countries, wheat flour is a typical choice; its use is widespread, and
highly available ferrous salts can be used in such products as bread because
their shelf life is inherently short. Target foods in other countries include salt,
sugar, rice, and condiments. For infants, fortified milk- or soy-based formulas
and dry cereals are important sources of iron in the diet.
Iron in Growth
In the absence of disease, iron requirements of an adult man are
relatively low and vary little. In contrast, in infancy, childhood, and
adolescence, the requirements for iron are relatively great because of the
increased needs of rapidly growing tissues. The most rapid relative growth
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rates in human development occur in the first year of life. Body weight and
blood volume approximately triple, and the circulating hemoglobin mass
nearly doubles. Still greater relative growth occurs in premature and low
birth–weight infants. Premature infants weighing 1.5 kg may increase their
weight and blood volume sixfold and may triple the circulating hemoglobin
mass in 1 year. To meet the demands imposed by growth, the normal-term
infant must acquire 135 to 200 mg of iron during the first year of life. A
premature infant may require as much as 350 mg in the same period.40 The
relatively slower rates of growth in children through the remainder of the first
decade require a positive iron balance of ∼0.2 to 0.3 mg/day. The growth
spurt that occurs in the early teens requires a positive balance of ∼0.5 mg/day
in girls and 0.6 mg/day in boys.Toward the end of this period, the onset of
menstruation occurs in girls, and their requirements then equal those of adult
women.
Diet in infancy
Iron stores in the infant are typically depleted by 4 to 6 months of age
as a result of the demands of growth. During this critical period, a normal
full-term infant must absorb ∼0.4 to 0.6 mg of iron daily from the diet. To
achieve this level of absorption, an iron intake of 1 mg/kg/day is
recommended for full-term infants, 2 to 4 mg/kg/day for preterm infants, and
at least 6 mg (to a maximum of 15 mg) for preterm infants receiving
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erythropoietin therapy. These amounts may be difficult to achieve without
supplementation.
Both human milk and cow’s milk contain relatively small amounts of
iron, but the infant more readily absorbs the iron in human milk. In one study,
49% of the iron in human breast milk was absorbed, compared with 10% of
the iron in cow’s milk. As a result, iron deficiency is relatively uncommon in
the first 6 months of life in infants exclusively fed breast milk. Formula-fed
infants are likely to become iron deficient unless iron-supplemented formulas
are used. In the United States, such formulas are often supplemented with
iron (10 to 12 mg/L) as ferrous sulfate, of which a variable proportion is
absorbed.
Approximately 7% to 12% of the iron in cow’s milk–based formulas is
absorbed, with the lower percentage seen when formulas with higher iron
content are given. Less iron is absorbed from soy-based formulas, but soy
formulas containing 12 mg/L of iron appear to be adequate. Fortified dry
cereals for infants are another important source of iron in the diet of both
breast-fed and formula-fed infants. Currently, infant cereals are fortified with
small-particle elemental iron at a concentration of 0.45 mg/g, from which∼4% is absorbed. Two servings per day will supply the needs of most infants.
Excessive intake of cow’s milk is an important cause of iron deficiency in the
first 2 years of life. Not only is cow’s milk a poor source of iron, it may cause
gastrointestinal blood loss. In general, cow’s milk should not be given to
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infants <1 year of age, although it may be tolerated if the remainder of the
diet is iron-rich. Some parents allow their toddler children to use the bottle as
a pacifier and constant companion, and the children become addicted
(“milkaholics”). In one study, inadequate diet was considered the only factor
in the development of iron deficiency in 20 of 55 infants; few patients in this
series had iron deficiency resulting from defective stores at birth, unless the
diet was also inadequate. A unique disorder termed Bahima disease,
described in Uganda, was attributed to the practice of feeding children a diet
of cow’s milk almost exclusively.41
Blood loss in infancy
Occult hemorrhage, often without obvious anatomic lesions, may be
observed in some iron-deficient infants. The process is often accompanied by
diffuse disease of the bowel with protein-losing enteropathy and impaired
absorption of other nutrients. It probably results from hypersensitivity to a
heat-labile protein in cow’s milk. The daily loss of 1 to 4 ml of blood, along
with increased serum albumin turnover, was observed while fresh cow’s milk
was consumed, and these abnormalities ceased abruptly with the substitution
of heat-treated or soybean-protein feeding formulas.
Related Mortality and morbidity
The mortality associated with febrile seizures is extremely low. No
deaths were reported from the National Collaborative Perinatal Project
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(Nelson and Ellenberg, 1976) or the British Cohort Study. Even in cases of
febrile status epilepticus, which represents the extreme end of complex febrile
seizures, the mortality rates in recent series are extremely low. Neither the
National Perinatal Project nor the British studies found any evidence of
permanent motor deficits after febrile seizures. This finding coincides with a
recent series of febrile status epilepticus studies. The cognitive abilities of
children with febrile seizures have been extensively studied. No reports
describe acute deterioration of cognitive abilities after febrile seizures, even
when the studies limited to febrile status epilepticus are included. Cognitive
abilities and school performance of children with febrile seizures were found
to be similar to those of controls in three large studies. The Collaborative
Perinatal Project found no difference in IQ scores or performance on the
Wide Range Achievement Test at the age of 7 years between children with
febrile seizures and their siblings. The British National Child Development
Study reported that children with febrile seizures performed as well in school
at 7 and 11 years of age as their peers without a history of febrile seizures.
The more recent British Cohort Study also found no difference between
5- year- olds with febrile seizures and 5- year- olds without a history of febrile
seizures on a variety of performance tasks. Even prolonged febrile seizures do
not appear to be associated with adverse cognitive outcomes. In the British
Cohort Study, no differences were found between 5- year- olds with and those
without febrile seizures, even when the analysis was limited to complex
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febrile seizures. A study of 27 children with febrile convulsions lasting more
than 30 minutes found no differences in cognitive function at 7 years of age
between them and their siblings.42
Febrile seizures and Mesial temporal Sclerosis
One of the most controversial issues in epilepsy is whether prolonged
febrile seizures cause mesial temporal sclerosis and mesial temporal lobe
epilepsy. Prolonged febrile seizures also are usually focal43. In many cases
febrile seizures may be an age- specific marker for future seizure
susceptibility. FEBSTAT and two affiliated studies prospectively recruited
226 children aged 1 month to 6 years with febrile status epilepticus and
controls with simple febrile seizures to evaluate hippocampal sclerosis 44.
They found that hippocampal T2 hyperintensity after febrile status epilepticus
represents acute injury often evolving to a radiologic appearance of
hippocampal sclerosis after 1 year. Furthermore, impaired growth of
normal- appearing hippocampi after febrile status epilepticus suggests subtle
injury even in the absence of T2 hyperintensity. The presence and severity of
these acute changes are predictive of subsequent anatomic mesial temporal
sclerosis that may occur before the development of clinical seizures. A
long- term goal of the prospective FEBSTAT study is to better define the
relationship between prolonged febrile seizures, hippocampal sclerosis, and
mesial temporal lobe epilepsy. The FEBSTAT study has performed a baseline
MRI, with special attention to the hippocampus on 191 of the recruited
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children. A statistically significant abnormal or equivocally increased
hippocampal T2 signal following febrile status epilepticus was observed in 22
children compared with none in the control group. Findings from this study
indicate that prolonged febrile seizures are likely to be focal, and are much
longer than previously thought. The median duration is an hour, and they
usually do not stop on their own but require the administration of a
benzodiazepine 45. Developmental abnormalities of the hippocampus were
more common in the febrile status epilepticus group, with hippocampal
malrotation being the most common finding.
Evaluation
Meningitis, encephalitis, serious electrolyte imbalance, and other acute
neurological illnesses must be excluded in order to make the diagnosis of a
febrile seizure. A detailed history and physical and neurological examinations
are essential and can eliminate many of those neurological conditions.
Routine serum electrolytes, calcium, phosphorus, magnesium, complete blood
count (CBC), and blood glucose are of limited value in the evaluation of a
child above 6 months of age with a febrile seizure in the absence of a
suspicious history (e.g., vomiting, diarrhea) or physical findings 47-49. The
most common evaluation issue is whether a lumbar puncture is necessary to
exclude meningitis. The incidence of meningitis in children who present with
an apparent febrile seizure is between 2% and 5% 50. In each of these series,
the majority had identifiable risk factors. In one series, four features were
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noted in children with meningitis: a visit for medical care within the previous
48 hours; seizures on arrival to the emergency room; focal seizure; or
suspicious findings on physical or neurological examination. In the absence
of risk factors, other authors have found a low yield for routine lumbar
puncture .51 The American Academy of Pediatrics issued guidelines for the
neurodiagnostic evaluation of a child with a simple febrile seizure between 6
months and 5 years of age. A lumbar puncture should be strongly considered
in infants less than 12 months of age. Children between 12 and 18 months of
age need careful assessment, because the signs of meningitis may be subtle.
In the absence of suspicious findings on history or examination, a lumbar
puncture is not necessary in children above 18 months of age. A lumbar
puncture is still recommended in children with a first complex febrile seizure,
as well as in any child with persistent lethargy. It should also be strongly
considered in a child who has already received prior antibiotic therapy.52 A
recent practice parameter of the American Academy of Neurology also
recommends that a lumbar puncture be done in children with status
epilepticus and fever . Any CSF pleocytosis is of concern, because, even in
children with febrile status epilepticus, more than 4 or 5 white blood cells
(WBCs) per mm3 are very uncommon 53. Skull X-rays are of no value.
Computed tomography (CT) scans are also of limited benefit in this clinical
setting and are used when there is concern about increased intracranial
pressure or when trauma is suspected. Magnetic resonance imaging (MRI)
36
scans are not indicated in children with a simple febrile seizure . It is unclear
whether or not an MRI study is indicated in the evaluation of a child with a
prolonged or focal febrile seizure 54. Recent data do indicate that a number of
children with prolonged febrile seizures will have acute changes in the
hippocampus seen on MRIs done within a few days of the episode , but at this
point such imaging has not yet become routine practice.55
Electroencephalograms (EEG) are of limited value in the evaluation of the
child with febrile seizures . EEGs are more likely to be abnormal in older
children, children with preexisting neurodevelopmental abnormalities,
children with a family history of febrile seizures, or children with a complex
febrile seizure. 56Even if present, the clinical significance of these EEG
abnormalities is unclear.57 There is no evidence so far that EEG abnormalities
help predict either recurrence of febrile seizures or the development of
subsequent epilepsy , though preliminary data from an ongoing study suggest
a high rate of significant EEG abnormalities in children with very prolonged
febrile seizures 58
Treatment Overview
Two distinct approaches to the treatment of febrile seizures have
developed based on the perceived immediate and long-term risks of febrile
seizures. One approach is based on the old idea that febrile seizures are
harmful and may lead to the development of epilepsy; this approach is aimed
at preventing febrile seizures by using either intermittent or chronic treatment
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with medications 59. The second approach is based on the epidemiological
data that febrile seizures are benign; the only concern focuses on aborting
febrile seizures to prevent status epilepticus.60
Stopping a febrile seizures
In a hospital
Ongoing seizure upon arrival in the emergency department is an
indication for initiating therapy. Intravenous diazepam is effective in most
cases .61Rectal diazepam or diazepam gel would also be appropriate for use in
a prehospital setting, such as an ambulance, and in cases where intravenous
access is difficult. Other benzodiazepines, such as lorazepam, may also be
effective but have not been adequately studied. If the seizure continues after
an adequate dose of a benzodiazepine, a full status epilepticus treatment
protocol should be initiated
At home
The majority of febrile seizures are brief, lasting less than 10 minutes,
and no intervention is necessary. Rectal diazepam or diazepam gel has been
shown to be effective in terminating febrile seizures and is the therapy of
choice for intervention outside the hospital62. It should be used with caution,
and only by reliable caregivers who have been trained in its use. Families
with children at high risk for, or with a history of, prolonged or multiple
febrile seizures , and those who live far from medical care, are excellent
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candidates to have rectal diazepam or diazepam gel readily available in their
homes. For many families, the availability of a rectal diazepam formulation
will relieve anxiety, even after a single febrile seizure, even though they will
most likely never have to use it.63
Preventing a Febrile Seizure
Intermittent Medications at Time of Fever
Antipyretics.
Despite the logical assumption that aggressive treatment with
antipyretic medication would reduce the risk of having a febrile seizure, and
the finding of case control studies that the risk of a febrile seizure is directly
related to the height of the fever, there is little evidence to suggest that
antipyretics reduce the risk of a recurrent febrile seizure 64. It should be
recalled that the children in whom the febrile seizure occurs at the onset of
the fever have the highest risk of recurrent febrile seizures. Any
recommendations for antipyretic therapy should take into account its
limitations and avoid creating undue anxiety and guilt in the parents.
Benzodiazepines.
Diazepam, given orally or rectally at the time of onset of a febrile
illness, has demonstrated a statistically significant, yet clinically modest,
ability to reduce the probability of a febrile seizure 65. In one large,
randomized trial comparing placebo with oral diazepam (0.33 mg/kg/dose
39
every 8 hours with fever), 22% of the diazepam-treated group had seizure
recurrence by 36 months, compared with 31% of the placebo-treated group.
One must weigh this modest reduction in seizure recurrence with the side
effects of sedating children every time they have a febrile illness.
Barbiturates. Intermittent therapy with phenobarbital at the onset of fever is
ineffective in reducing the risk of recurrent febrile seizures 66. Surprisingly, it
is still fairly widely used for this purpose.
Daily Medications Barbiturates
Phenobarbital, given daily at doses that achieve a serum concentration
of 15 µg/mL or higher, has been shown to be effective in reducing the risk of
recurrent febrile seizures in several well-controlled trial.67 However, in these
studies, a substantial portion of the children had adverse effects, primarily
hyperactivity, which required discontinuation of therapy. More recent studies
have cast some doubt on the efficacy of the drug and, more importantly, have
raised concerns about potential long-term adverse effects on cognition and
behavior. Chronic phenobarbital therapy is rarely indicated, as the risks seem
to outweigh the benefits in most cases.
Valproate.
Daily treatment with valproic acid is effective in reducing the risk of
recurrent febrile seizures in both human and animal studies. However, it is
very rarely used, because children considered most often for prophylaxis
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(young and/or neurologically abnormal) are also the ones at highest risk for
fatal idiosyncratic hepatotoxicity .68
Other AEDs
Despite evidence of effectiveness when used in intermittent therapy,
there is no experience with chronic use of benzodiazepines for treatment of
febrile seizures. Even if effective, benzodiazepines’ toxicity and adverse
effect profile would likely preclude their widespread use in this setting.
Phenytoin and carbamazepine are ineffective in preventing recurrent febrile
seizures in humans and in animal models of hyperthermia-induced seizures.
There are no published data on the efficacy of the newer AEDs, such as
gabapentin, lamotrigine, topiramate, tiagabine, or vigabatrin, in the treatment
of febrile seizures.
Preventing Epilepsy
There is no evidence that preventing febrile seizures will reduce the
risk of subsequent epilepsy. One rationale for starting chronic antiepilepsy
therapy in children with febrile seizures was to prevent the development of
future epilepsy. In three studies comparing placebo with treatment (either
with daily phenobarbital or with diazepam administered at the onset of fever),
treatment significantly and substantially reduced the risk of febrile seizure
recurrence, but the risk of later developing epilepsy was no lower in the
treated groups than in the controls . No difference in the occurrence of
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epilepsy, or in school performance or other cognitive outcomes, was seen
between the treated group and control group in two of these studies with more
than 10 years of follow-up.
Therapy Recommendations
A recent practice parameter by the American Academy of Pediatrics
suggests that the best treatment for simple febrile seizures is reassurance of
the parents regarding their benign though frightening nature. The authors
wholeheartedly agree that treatment is only rarely indicated for a simple
febrile seizure. In fact, no treatment is needed in most children with complex
febrile seizures. Because the data suggest that only prolonged febrile seizures
are associated with hippocampal injury and may be causally linked to
subsequent epilepsy, a rational goal of therapy would be to prevent very
prolonged febrile seizures. When treatment is indicated, particularly in those
at risk for prolonged or multiple febrile seizures or those who live far away
from medical care, rectal diazepam or diazepam gel used at the time of
seizure as an abortive agent would seem the most logical choice. 69Daily
medications or benzodiazepines at the time of fever are rarely used in the
management of febrile seizures.
Counselling and Education
Counselling and education will be the sole treatment for the majority of
children with febrile seizures. Education is key to empowering the parents,
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who have just experienced a very frightening and traumatic event 70. Many
parents, even of children with a simple febrile seizure are afraid that their
child could have died 71. The amount of information and the level of content
will depend largely on the medical sophistication of the parents and their
ability to attend to the information given to them at that particular time. The
parents’ perception of their child’s disorder will be an important factor in
their later coping and will ultimately impact on their perception of quality of
life. Parents will usually be interested in information that will help them
manage the illness or specific problems; lengthy explanations are usually not
helpful. This should include what to do during a seizure, when it may be
necessary to call the physician, and when the child should be taken to the
emergency department. In those cases where rectal diazepam or diazepam gel
is being recommended for the next seizure, explicit instructions regarding its
use should be given. As it is difficult to absorb all this information in an
emergency department setting, it is usually advisable to see the family again a
few weeks later to review the information and answer any additional
questions they may have.
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OBSERVATION AND RESULTS
AGE DISTRIBUTION
The age distribution among the study population shows:
Table-1
In our study we had taken 75 children with febrile seizures as
cases and another 75 children without febrile seizures as controls.
Among 75 children with febrile seizures, maximum cases fall on the
age group of 13-24 months[53%] followed by the age group of 25-
36 months[21%], 6-12 months[18%] .
FEBRILE SEIZURE
AGE(IN MONTHS) PRESENT(N=75) ABSENT(N=75)
6 TO 12 14 15
13 TO 24 40 43
25 TO 36 16 14
37 TO 48 5 3
P VALUE - 0.855
NON SIGNIFICANT
KRUSKAL WALLIS TEST
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MEAN AGE OF PRESENTATION
Table-2
Children with
febrile seizure
(N=75)
Children without febrile
seizures
(N=75)
Mean Age 21.4 24
Standard  Deviation 9.7 11.5
The mean age of presentation of febrile seizures is 21.4 +/- 9.7
months. In control group the mean age is 24 +/- 11.5 months.
Figure-1 AGE DISTRIBUTION AMONG STUDY POPULATION
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Figure-2 AGE DISTRIBUTION AMONG FEBRILE SEIZURE GROUP
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SEX DISTRIBUTION
Table-3
Among the 75 cases with febrile seizures,52 % are male and 48% are
female.
Figure-3 SEX DISTRIBUTION
FEBRILE SEIZURE
SEX PRESENT(n=75) ABSENT(n=75)
MALE 41 37
FEMALE 34 38
MALE FEMALE
RATIO
1.3:1 0.9:1
P VALUE - 0.563
ODDS RATIO - 1.23
NON SIGNIFICANT
CHI SQUARE TEST
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TYPES OF SEIZURES
Table-4
TYPE OF SEIZURE(N-75) NO OF PATIENTS PERCENTAGE
SIMPLE FEBRILE
SEIZURES
52 69.30%
COMPLEX FEBRILE
SEIZURE
23 30.70%
Among 75 children presenting with febrile seizures, 52 children
were presenting with simple febrile seizures (69.3%) and 23
children were presenting with complex febrile seizures.
Figure-4 TYPE OF SEIZURES
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FAMILY HISTORY OF FEBRILE SEIZURES
Table-5
Among 150 children in our study,31 children(20.70%) had presented
with family history of febrile seizures and 119 children are not having the
family history of febrile seizures.
FAMILY H/O FEBRILE
SEIZURES
NO OF PATIENTS PERCENTAGE
PRESENT 31 20.70%
ABSENT 119 79.30%
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FAMILY HISTORY OF FEBRILE SEIZURES IN FEBRILE
SEIZURES CHILDREN
Table-6
Figure 5 FAMILY HISTORY OF FEBRILE SEIZURES.
FEBRILE SEIZURE
FAMILY H/O FEBRILE
SEIZURE
PRESENT ABSENT
PRESENT 20 11
ABSENT 55 64
P VALUE - 0.07
ODDS RATIO - 2.1
NON SIGNIFICANT
CHI SQUARE TEST
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Among the 75 children with febrile seizures, 20 children were found to have
the family history of febrile seizures, while among the control group 11 out of
75 children had febrile seizures. Prevalence of Family history of febrile
seizures is higher in seizures group comparing to the control group . But it is
not statistically significant.
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FAMILY HISTORY OF EPILEPSY
Table -7.
Among 150 children, 10 children were having the family history of
epilepsy(6.7%).140 children were not having the family history of epilepsy.
FAMILY H/O EPILEPSY NO OF PATIENTS PERCENTAGE
PRESENT 10 6.70%
ABSENT 140 93.30%
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FAMILY HISTORY OF EPILEPSY IN FEBRILE SEIZURES
CHILDREN
Family history of epilepsy is present in 7 children with febrile seizures and
only 3 in children without febrile seizures.
Table -8
FEBRILE SEIZURE
FAMILY H/O EPILEPSY PRESENT ABSENT
PRESENT 7 3
ABSENT 68 72
P VALUE - 0.190
ODDS RATIO - 2.47
NON SIGNIFICANT
CHI SQUARE TEST
Figure 6 FAMILY HISTORY OF EPILEPSY
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SOCIOECONOMIC CLASS
Table-9
Among the study population 75children (50%) of children belong to
class 4.Next to it,51 children (34%) belong to class 3 and the remainder
(16%)belongs to class 5 according to modified  Kuppusamy scale.
Figure  7 SOCIO ECONOMIC STATUS
SOCIOECONOMIC
CLASS
NO OF PATIENTS PERCENTAGE
THREE 51 34.00%
FOUR 75 50.00%
FIVE 24 16.00%
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HEMOGLOBIN
Table-10
Average mean Hb level in children those who are presenting with
febrile seizures is 10.37 gms. Average mean Hb level in children those who
do not have febrile seizures is 11.48 gms. The p value between the mean Hb
level of 2 groups is less than 0.001 which is statistically significant.
Figure-8
HEMOGLOBIN
FEBRILE SEIZURE MEAN SD
PRESENT 10.37 1.38
ABSENT 11.48 1.58
P VALUE - 0.001
SIGNIFICANT
UNPAIRED T TEST
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MCV
Table-11
MCV
FEBRILE SEIZURE MEAN SD
PRESENT 70.83 9.36
ABSENT 77.89 9.52
P VALUE - 0.001
SIGNIFICANT
UNPAIRED T TEST
In children with febrile seizures the mean MCV was 70.83.In children
those who do not have febrile seizures the mean MCV is 77.89 which was
higher than those of children having febrile seizures. The difference between
two groups were statically significant.
Figure-9
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MCH
Table-12
MCH
FEBRILE SEIZURE MEAN SD
PRESENT 23.69 3.38
ABSENT 27.58 3.4
P VALUE - 0.001
SIGNIFICANT
UNPAIRED T TEST
Average mean of MCH in children with febrile seizures (23.69) was lower
than the children those who are presenting without febrile
seizures(27.58).Thus the p value is less than 0.001 which was statistically
significant.
Figure-10.
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SERUM FERRITIN
Table-13
SERUM FERRITIN
FEBRILE SEIZURE MEAN SD
PRESENT 23.37 5.02
ABSENT 27.68 6.42
P VALUE - 0.001
SIGNIFICANT
UNPAIRED T TEST
In children with febrile seizures, mean serum ferritin level is
23.37.In children those who are not presenting with febrile seizures
the average mean serum ferritin is 27.68.The difference between
these levels are statistically significant.
Figure-11
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HEMOGLOBIN IN FEBRILE SEIZURES GROUP
Table-14
HEMOGLOBIN
TYPE OF SEIZURE MEAN SD
SIMPLE FEBRILE SEIZURE 10.1 1.24
COMPLEX FEBRILE SEIZURE 11 1.49
P VALUE - 0.008
SIGNIFICANT
UNPAIRED T TEST
Among the children those who are presenting with febrile seizures, the
mean Hb level in children with simple febrile seizures is 10.1 and those who
have presented with complex febrile seizures, the mean Hb level is 11.The
incidence of low Hb level is statistically significant in simple febrile seizures
than with complex febrile seizures.
Figure-12
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MCV IN FEBRILE SEIZURES GROUP
Table-15
MCV
TYPE OF SEIZURE MEAN SD
SIMPLE FEBRILE SEIZURE 69.84 8.91
COMPLEX FEBRILE SEIZURE 73 10.16
P VALUE - 0.180
NON SIGNIFICANT
UNPAIRED T TEST
Average mean of MCV in children with simple febrile seizures is 69.84
and those who are presenting with complex febrile seizures is 73.But it is
statistically not significant that simple febrile seizures is having low MCV
Figure-13
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MCH IN FEBRILE SEIZURES GROUP
Table-16
MCH
TYPE OF SEIZURE MEAN SD
SIMPLE FEBRILE SEIZURE 23.07 3.1
COMPLEX FEBRILE SEIZURE 25.08 3.65
P VALUE - 0.017
SIGNIFICANT
UNPAIRED T TEST
There is statistically low MCH in children those who are presenting with
simple febrile seizures(23.07) than those who are presenting with complex
febrile seizures(25.08)
Figure-14
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SERUM FERRITIN IN FEBRILE SEIZURES GROUP
Table-17
SERUM FERRITIN
TYPE OF SEIZURE MEAN SD
SIMPLE FEBRILE SEIZURE 22.76 4.94
COMPLEX FEBRILE SEIZURE 24.72 5.04
P VALUE - 0.118
NON SIGNIFICANT
UNPAIRED T TEST
The mean average serum ferritin level in simple febrile seizures is
22.76.The mean average serum ferritin level in complex febrile seizures is
24.72.Hence its statistically significant that low serum ferritin is presenting in
those with simple febrile seizures.
Figure-15
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SOCIOECONOMIC STATUS
Table-18
FEBRILE SEIZURE
SOCIOECONOMIC CLASS PRESENT ABSENT
THREE 11 40
FOUR 47 28
FIVE 17 7
P VALUE - 0.001
SIGNIFICANT
KRUSKAL WALLIS TEST
In cases with febrile seizures, 47 cases(62.6%) belongs to class IV, 17
cases(22.6%) belong to class V and 11 cases(14.7%) belong to class III
Among 75 controls, 40 controls(53.3%) belongs to class III,28 controls (
37.3%) belongs to class IV and 7 controls(9.4%).
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Table-19
REGRESSION ANALYSIS OF VARIANTS:
MULTIVARIATE REGRESSION ANALYSIS
FACTORS EXP(B) - ODDS
RATIO
P
VALUE
SIGNIFICANT
SEX 0.543 0.419 NO
AGE 1.553 0.271 NO
FAMILY H/O OF FEBRILE
SEIZURE
0.254 0.097 NO
FAMILY H/O OF EPILEPSY 0.298 0.222 NO
SOCIAL CLASS 2.735 0.002 YES
HEMOGLOBIN 2.3 0.05 YES
MCV 2.9 0.017 YES
MCH 9.4 0.001 YES
SERUM FERRITIN 8.5 0.001 YES
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DISCUSSION
In the study population of 150 children,75 children with  febrile
seizures were taken as cases and 75 children presented with fever but without
seizures were considered as controls.
Age Distribution
Among 75 cases with febrile seizures, 14(18%) of cases were in 6-12
months of age, 40 (53%) of cases were in 13-24 months of age, 16(21%) of
cases were in 25-36 months of age, 5(6%) of cases were in 37-48 months and
there were no cases presented in the age group of 49-60 months. The mean
age of presentation of febrile seizures cases was 21.4 ±9.7 months. In control
group the mean age was 24 ± 11.5 months.
Soheila Zareifar et al had done a prospective case–control study with
300 children who presented with febrile seizures,done in Haematology
Research Centre, Nemazee Hospital,  Shiraz University of Medical Sciences,
Shiraz, Iran, the mean age of presentation was 26 months of age.72. Alfredo
Piscane et al found the mean age for febrile seizures was 15 months of age 73.
PL kumara et al in an indian study reported 17.5±8.81 as the mean age of first
febrile seizures.74
Similar to the other studies the mean age of presentation of febrile
seizures was more common in the second year.
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Sex Distribution
In our study among the 75 cases with febrile seizures, 41 (52 %) were
male and 34(48%) were female with a male : female ratio of 1.3:1. 37.
Srinivasa S et al had done a prospective cohort study done in
Department of Pediatrics, Kempegowda Institute of Medical Sciences,
Bangalore said that(64) 60% among 108 cases were males and 44(40%)
among 108 cases were females with male to female ratio being 1.4:1.75
Shreya Gupta et al had done a prospective study in Department of Paediatrics,
People’s College of Medical Sciences & Research Centre, Bhopal found the
male to female ratio in cases was 1.69:1. 76
Similar to previous studies, our present study had the slightly higher
male preponderance. Whether there is a biological basis for the gender
specific differences in febrile seizure susceptibility, or whether boys just had
more fevers and therefore are at greater risk, is currently not established.
Types of Seizures
In our study 52 (69.3%) among 75 cases had presented with simple
febrile seizures and 23 (31.7%) among 75 cases had presented  with complex
febrile seizures.
Daoudet al.,26 2002 had conducted a study. There were 66 (88%)
among 75 cases had presented with simple febrile seizures and 9 (12%)
among 75 cases had complex febrile seizures.77 A prospective study
conducted by  Talebian et al., 28 2008, 56 (93%) among 60 cases had  simple
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febrile seizures and 4 (7%) among 60 cases had complex febrile seizures.
Bidabadi et al had found that 132(88%)  among 150 cases had  simple febrile
seizures and 68(12%) cases had complex febrile seizures.78
Comparable to other studies, our present study had shown that simple
febrile seizures were more common than complex febrile  seizures.
Family history of Febrile seizures
In our present study, among 31 (20.70%) total of 150 children had
presented with family history of febrile seizures and 119 (79.3%) among 150
children were not having the family history of febrile seizures. 20 (26%)
among 75 cases were found to have the family history of seizures and 11
(14%) among 75  control  had the family history of seizures.
Ravi Bhatia et al had conducted a study in in Dept. of Paediatrics,
Pacific Medical College, Udaipur, Rajasthan had found   8(29%) among 27
cases had the positive family history of febrile seizures. 79 Shah H et al had
found that 35(19.4%) among 180 cases of febrile seizures had family history
of febrile seizures.80
Comparable to the above studies family history of febrile seizures are
slightly higher in febrile seizures which is statistically insignificant.
Family History of epilepsy
In the total study population, 10(6.7%) among 150 children had the
family history of epilepsy. 140 (93.3%) among 150 children had no family
history of epilepsy. 7(9%) among 75 cases of febrile seizures and only 3(4%)
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among 75 controls without febrile seizures had family history of epilepsy
respectively.
Ravi Bhatia  et al, in his study 4(14%) among 27 cases  had family
history of epilepsy among total 27 children.
Family history of epilepsy were slightly higher in cases of febrile
seizures which is statistically insignificant.
Socioeconomic Classes
In our present study among the total study population of 150 children
51(34%) children, 75(50%) children,  24(16%) children belonged to the class
3, class 4 and class 5 respectively. Among the 75 febrile seizures children,
11(14%) children, 47 (62%) children, 17 (22%) children belonged to the class
3, class 4 and class5 respectively.
AK Saha et al in his prospective study conducted in Faridhpur found
53(53%) of total 100 children, 41(41%) among 100 children, 7(7%) of total
children belonged to the lower, middle and upper socioeconomic classes
respectively. Among the 50 cases of febrile seizures, 26(52%)  of cases,
21(42%) of cases, 3(6%) of cases belonged to the lower, middle and upper
socioeconomic classes respectively.81
Similar to other studies, in our present study found maximum number
of children with febrile seizures fell on class 4.
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Haematological Analysis
In the study population of 150 children, 87 children were found to have
low Hb level (58%) and 63(42%) children were found to have normal Hb
level. Average mean Hb level in cases with febrile seizures was 10.37 gms
and average mean Hb level in controls was 11.48 gms.
Among the 75 cases of febrile seizures, the mean Hb level in cases with
simple febrile seizures was 10.1 gms and those with complex febrile seizures,
the mean Hb level is 11gms. In children with febrile seizures the mean MCV
was 70.83 and the mean Hb in controls was 77.89  which was higher than
those of children having febrile seizures. Average mean of MCV in children
with simple febrile seizures was 69.84 and those with complex febrile
seizures was 73.
Average mean of  MCH in children with febrile seizures was 23.69
gms. Average mean of MCH without febrile seizures was 27.58 gms.
Average mean MCH in cases with simple febrile seizures was 23.07 gms.
Average mean MCH in cases with complex febrile seizures was 25.08 gms.
Average mean serum ferritin level was 23.37 pg/dl. In controls, the
average mean serum ferritin is 27.68 pg/dl. The mean average serum ferritin
level in simple febrile seizures was 22.76 pg/dl. The mean average serum
ferritin level in complex febrile seizures was 24.72 pg/dl. Average mean
serum ferritin was lower in febrile seizures cases than controls and average
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mean serum ferritin in simple febrile seizures was lower in simple febrile
seizures than complex febrile seizures. Both were statistically significant.
From various hematological parameters, incidence of iron deficiency
anemia was higher in cases with febrile seizures than controls. Occurrence of
iron deficiency anemia was higher in simple febrile seizures than complex
febrile seizures.it was statistically insignificant.
Pisacane et al with 146 cases and 293 control, with age of 6-24
months, reported a significantly higher rate of iron deficiency anemia among
children with first febrile seizure than control (odd’s ratio=3.3, 95% CI of
1.7-6.5).
Kumari et al. 82 had done a study which showed highly significant
association between iron deficiency and simple febrile seizures. Crude odds
ratio was 5.34 (CI 3.27- 8.73, P<0.001) and adjusted odds ratio in the logistic
regression analysis was 4.5 (CI 2.69- 7.53, P <0.001).
Vaswani et al. 83 had done a study in which the mean serum ferritin
level was significantly low in children with first febrile seizures (31.9 µg/l) as
compared to controls (53.9 µg/l) (P=0.003). However, no significant
difference was noted in the mean hemoglobin values of cases (9.4 ± 1.2 g/dL)
and controls (9.5 ± 1.0 g/dL) or in the mean value of MCV (P=0.89) and
MCH (P=0.71).
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In another study conducted by Ravi Bhatia et al showed that among 27
cases,18 cases Hb level below 10.5 gms.18 cases had low serum ferritin level
.12 cases had low MCV level.
Daoud et al have reported significantly lower levels of serum ferritin in
children with febrile seizures in comparison with control 82
In our study comparing the children with febrile seizures with children
with fever not with seizures, all laboratory parameters we had analysed
documenting for iron deficiency anaemia were significantly lower.
Comparing the simple and complex febrile seizures, Hb and MCV were
significantly lower in simple febrile seizures. But the MCH and serum ferritin
were not statistically significant.
In Majumdhar R et al 83study mean Hb,MCV and MCH was 8.92 g%,
67.03 fl, 30.66 pg/dl respectively which was significantly low in cases
compared to control.
Comparable to various studies, haematological parameters suggestive
of iron deficiency anaemia was more common in febrile seizures than the
control group.
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LIMITATIONS
1. Our study was conducted in those children admitted as in patient in our
hospital (tertiary care referral hospital), hence it will not reflect the data from
entire community.
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CONCLUSION
1. Maximum number of febrile seizures were in the age group of 13-24 months
of age.
2. Mean age of presentation of febrile seizures is 21.4 +/- 9.7 months
3. There were a slightly higher male preponderance in cases with febrile
seizures
4. Simple febrile seizures were more common than complex febrile seizures.
5. Family history of febrile seizures and epilepsy were slightly higher in febrile
seizures cases comparing to the controls.
6. Maximum number of cases admitted with febrile seizures were belonged to
the class IV socio economic classes
7. The mean Hb, MCH, MCV, Serum ferritin levels were significantly lower in
febrile seizures comparing to the controls
8. The mean Hb, MCH were significantly lower in simple febrile seizures than
complex febrile seizures.
9. Iron deficiency anaemia was more frequent among children with febrile
seizures than those with febrile illness alone. The result suggests that Iron
deficiency anaemia may be a risk factor for febrile seizures.
10.Thus screening for IDA should be considered in children with febrile
seizures. Fever can worsen the negative effect of anemia or for iron
deficiency on the brain and a seizure can occur as a consequence. This
suggests that iron deficient children are more prone for febrile seizures.
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11.Various government strategies like iron plus initiative may help to reduce iron
deficiency anemia prevalence in community and thus it may help to reduce
occurrence of febrile seizures and even supplementation of oral iron in
patients of febrile seizure will reduce further seizure episodes.
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SUMMARY
Febrile seizures (FS) are a form of acute symptomatic seizures. They
occur  in 2% to 5% of   children and are the most common form of childhood
seizures. The association between the  iron deficient state and febrile
convulsions has been described in several studies with conflicting results. In
this study Mean age of presentation of febrile seizures is 21.4 +/- 9.7 months
there were a slightly higher male preponderance in cases with febrile seizures.
Simple febrile seizures were more common than complex febrile
seizures.
Family history of febrile seizures and epilepsy were slightly higher in
febrile seizures cases comparing to the controls. Maximum number of cases
admitted with febrile seizures were belonged to the class IV socio economic
classes
The  mean Hb, MCH, MCV, Serum ferritin were significantly lower in
febrile seizures comparing to the controls. The mean  Hb, MCH were
significantly lower in simple febrile seizures than complex febrile seizures.
Iron deficiency anaemia was more frequent among children with
febrile seizures than those with febrile illness alone. The result suggests that
Iron deficiency anaemia may be a risk factor for febrile seizures.
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Thus screening for IDA should be considered in children with febrile
seizures.  Fever can worsen the negative effect of anemia or for iron
deficiency on the brain and a seizure can occur as a consequence. This
suggests that iron deficient children are more prone for febrile seizures.
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MASTER CHART
S.no Age(inmonths) Sex
Type of
Seizures
Family
H/0
febrile
Seizures
Family
H/o
epilepsy
Accompan
ying RTI
Accompa
nying
Gastroen
teritis
Pyoderma UTI
Others(o
titis,den
gue,nons
pecific
viral )
Hb MCV(FL) MCH(pg) SerumFerritin
social
class
1 14 M SF A A P A A A A 9.2 70 25 22 4
2 36 F CF P A P A A A A 10.4 70 30 24 3
3 16 M SF A A A P A A A 10.1 76 28 28 3
4 16 F SF A P P A A A A 9 58 22 25 5
5 32 M SF A A A A P A A 8.4 56 21 19 4
6 19 F SF P A P P A A A 12 89 32 44 4
7 8 M SF A A A A A P A 9.8 70 25 21 3
8 18 F SF A A P A A A A 10 70 27 27 4
9 42 M CF P A A A A A P 12 90 29 28 4
10 20 M SF A A P A A A A 10.2 64 26 18 4
11 30 F SF A A A P A A A 9 67 21 25 4
12 9 M SF A A A A A P A 9.2 66 25 24 3
13 15 F SF P A A A P A A 9.4 68 27 26 3
14 20 M SF A A A A A A P 8.2 56 22 17 5
15 32 F SF A A P A A A A 10.5 69 25 18 4
16 24 F SF A A A A A P A 9 65 22 19 5
17 10 M SF A A P A A A A 10.2 80 24 17 4
18 18 F SF P A A A A A P 12.4 85 29 32 4
19 32 M CF A P P A A A A 8.5 54 20 22 4
20 19 M CF A A P A A A A 12.9 84 29 33 3
21 9 F SF A A P A A A A 9.2 68 25 30 4
22 36 F CF P A A A A A P 7.5 52 19 16 5
23 18 M SF P A P A A A A 9.5 82 27 30 3
24 17 M SF A A P A A A A 13 90 29 32 4
24 17 M SF A A P A A A A 13 90 29 32 4
25 19 M SF P A A P A A A 8 50 18 21 5
26 20 F CF A P A A A P A 13.2 91 29 32 4
27 8 M SF A A A P A A A 9.3 88 27 24 3
28 20 F CF P A P A A A A 11.1 87 26 30 4
29 19 M SF A A A P A A A 10.1 68 22 22 4
30 11 F SF P A P A A A A 11 79 27 26 4
31 40 F SF A A P A A A A 8.2 50 19 19 4
32 11 M SF A A A A A A P 9.2 62 20 22 5
33 21 F SF A A P A A A A 12 78 28 24 4
34 23 M SF A A A P A A A 10.5 63 21 19 4
35 33 F SF A A P A A A A 9.8 52 20 18 4
36 40 F CF A P A A A P A 11.5 75 29 29 3
37 21 M SF A P P A A A A 9 60 19 21 4
38 48 F SF A A P A A A A 12 78 30 38 4
39 26 M SF P A A A A A P 9.3 78 24 20 3
40 18 M SF A A P A A A A 9.2 65 19 18 5
41 31 F SF P A P A A A A 11.8 86 31 28 4
42 33 M CF P A A P A A A 10.6 78 33 32 3
43 9 M SF A A P A A A A 10.2 70 21 25 4
44 34 F SF A A P A A A A 10.4 70 22 26 4
45 19 M SF A A A A P A A 9.8 68 20 29 4
46 28 M SF A A P A A A A 11.2 76 28 30 5
47 10 F CF P A P A A P A 12 80 30 26 3
48 18 M CF A A P A A A A 11.3 82 28 22 5
49 20 M CF A A A P A A A 12 78 29 29 4
49 20 M CF A A A P A A A 12 78 29 29 4
50 9 M SF A A P A A A A 11.5 80 26 25 4
51 31 F SF A A A P A A A 9.3 70 23 19 5
52 48 M CF A P P A A A A 10.2 69 28 22 4
53 21 M SF A A A A A P A 8.9 62 19 20 4
54 34 M SF A A A A P A A 11.8 79 28 26 4
55 13 F SF A A P A A A A 10.3 70 29 22 3
56 15 M CF A A A A A P A 9.4 68 18 26 4
57 30 M CF P A A A P A A 11.8 82 29 30 4
58 7 F SF A A A P A A A 12.2 80 28 21 4
59 17 F CF A A P A A A A 8.6 56 19 18 5
60 11 M CF P A A P A A A 12 86 29 32 4
61 19 F SF A A P A A A A 9.8 88 24 24 4
62 32 M SF A A A A A P A 13 86 31 30 3
63 14 F SF A A P A A A A 9.4 69 20 22 5
64 18 M CF A P A P A A A 11.3 74 29 24 4
65 18 F CF P A P A A A A 10.1 68 29 24 4
66 20 M SF P A A P A A A 10.5 65 20 25 4
67 10 F CF A A P A A A A 13 90 31 35 3
68 20 F SF A A P A A A A 9.6 86 27 24 4
69 22 M CF P A A A A A P 12.5 84 30 32 3
70 23 M SF A A P A A A A 9.3 63 23 22 4
71 15 F CF P A A P A A A 10.3 62 29 23 3
72 21 F SF A A P A A A A 10 70 21 25 4
73 8 M CF A A A A A P A 10.9 70 26 25 4
74 19 F SF A A A P A A A 11.2 79 28 30 3
75 24 M SF A A P A A A A 9.2 68 20 18 5
PROFORMA
SUBJECT: STUDY ON IRON STATUS IN CHILDREN
PRESENTING WITH FEBRILE SEIZURES IN TIRUNELVELI
MEDICAL COLLEGE.
BY: Dr.P.Syedali Fathima
GUIDE: Prof.Dr.A.S.Babu Kanthakumar ,MD.
Name: Age: Sex:
Place: Date of Admission :
Hospital No: Date of Discharge:
Socioeconomic class:
HISTORY
SEIZURES: Duration:
Focal/generalised:
First/recurrent:
Past h/o afebrile seizures:  Y/N
Family h/o seizures:   Y/N
Family h/o epilepsy :Y/N
PRESENTING ILLNESS :
Fever duration :
Focal symptoms : respiratory/urinary/git/pyoderma/viral/nonspecific
Is on iron therapy?   Y/N
H/o any chronic Medical illnesses Y/N
H/o neurodevelopment delay
EXAMINATION
General Examination
Vitals Temparature at the time of admission:
Neurological examination
Higher mental Functions
Cranial Nerves
Fundus
Motor system
Reflexes
Involuntary movements
Signs of meningeal irritation
Skull & spine
OTHER SYSTEMS
CVS
RS
ABDOMEN
INVESTIGATIONS
Hb
Tc         Dc
MCV
MCH
SERUM FERRITIN
CRP
FINAL  DIAGNOSIS :
xg;Gjy; gbtk;
jpUney;Ntyp kUj;Jtf; fy;Y}hp kUj;Jtkidapy; fha;r;ryhy; tUk; typg;G tpahjp gw;wpa
Muha;r;rp eilngw;W tUfpwJ.
Foe;ijfspd; ,Uk;Gr; rj;J Fiwghlf;Fk;> fha;r;ryhy; tUk; typg;G tpahjpf;Fk; cs;s
njhlHG gw;wp fz;lwptNj ,e;j Muha;rpapd; Nehf;fkhFk;.
,e;j Ma;tpy; gq;Nfw;f ehq;fs; tpUk;GfpNwhk;. ,e;j Ma;tpdhy; vq;fs; Foe;ijapd;
rpfpr;irf;F vt;tpj ghjpg;Gk; Vw;glhJ vd;gij njhptpj;Jf;nfhs;fpNwhk;.
,e;j Ma;tpy; gq;Nfw;gJ vd;Dila tpUg;gj;jpd; Nghpy;jhd; ,Uf;fpwJ. NkYk; ehq;fs;
ve;NeuKk; ,e;j Ma;tpy; epidj;jhy; gpd; thq;f tha;g;G cs;sJ vd;gij mwpNthk;.
,uj;j ghpNrhjid KbTfis Ma;tpd; nghOJ my;yJ Ma;tpd; Kbtpd;nghOJ
vq;fSf;F njhptpf;fg;gLk; vd;gijAk; mwpNthk;.
vq;fsJ Foe;ijfis ghpNrhjidf;F cl;gLj;JfpNwhk;. vdNt KOkdJld;
rk;kjpf;fpNwhk;.
ifnahg;gk;
